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PIAPHRA^M PUMPS 



[0000, 5] This invention relates to a diaphragm pump incorporaling a wobble plate. 
[00 01] Accordingly, the present invention Is a diaphragm pump comprising a two 

part casing formed of a front cover and a back cover, a diaphragm plate extending 
across the covers and being secured ihercbelween when the covers are fastened 
together, the diaphragm plate having a plurality of similarly defined circular regions, 
5 the front cover having substantially axially aligned inlet and outlet ports, each leading 
to mutually exclusive Inlet and outlet chambers respectively, a valve housing 
securable inside the front cover and having defined therein an outlet dished valve 
seat with a correspondingly concave resilient valve sealed therein, the outlet valve 
seating having fluid passages therethrough, and a plurality of inlet valve seats, equal 
10 In number to the number of regions, each being similarly dished and having a 

correspondingly concave resilient valve seated therein, each inlet valve seat having 
fluid passages therethrough, the outlet valve being in fluid communication with the 
outlet chamber and the inlet valves being in fluid communication with the \n\ei 
chamber, and a wobble plate positioned in the back cover and having a central boss 
15 and a plurality of similar piston sections equal in number to the number of circular 
regions on the diaphragm, the piston sections and circular regions being 
correspondingly secured together, the wobble plate being subject to nutating motion 
to cause reciprocating action by tfie circular regions and provide a pumping action. 
[0002] Preferably, the circular regions of tfie diaphragm are each provided with an 
20 outstanding lug formation and the mating surfaces of the piston sections of the 

wobble plate are provided with complimentary shaped slots, the securement being 
formed when the lug fomiation of each region is engaged in the slot of the 
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corresponding piston section. The lug (ormalion of each diaphragm and the slot of 
each corresponding piston section is beneficially of cruciform shape. The outer 
ends of the lug formation are desirably of greater length than the slots to provide a 
locking means in the slots. A rear diaphragm support plate may be provided in the 
5 bacic cover, the support plate having an equal number of sin.ilar apertures to the 
number of circular regions, each ape.lure having a walled surround, the circular 
regions fitting into respective apertures and being supported thereby. 
}2^^^ Preferably also, the wobble plate boss seats and holds.a bearing having a 
ball race, the boss having an inwardly-extending retaining flange. 
,0 IP004 , Preferably also, the casing is secured to an electric motor with the drive shaft 
connected to the bearing. The casing has desirably a mounting bracket with a 
series of mounting feet filled Iherelo. Ihe feet each being subslanfially ovoid in plan 
and of resilient material, the greater dimensioned end having an upstanding headed 
stub pillar, each pillar mating in a open slot in the bracket, the slot being narrower at 
,5 Its open end to hold the respective foot in its slot. The feel are desirably similarly 
provided with at least one fixing hole at their narrower end and being capable of 
rotating about their respective mating slot. 
[0005] Preferably further, the valve housing is fixed to the front cover by a screw. 
An integral pressure switch is beneficially provided in the back cover with the 
20 diaphragm plate being provided with a fifth defined circular region, smaller than the 
others, the rear diaphragm support plate having a similarly shaped aperture with wall 
surround to accommodate a micro-switch activated by movement of the fifth circular 
region serving as a pressure switch pad. the electrical wires to the micro-switch 
being fed internally from the front face of the motor. The valve housing, on the same 
25 side as the inlet valve seals are positioned, is preferably provided with a track 

leading from a hole exiting on that side and centrally provided in the outlet valve seat 
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provided on .he oppos„e =ide. ,he Ueck meUng „i,h e corresponding .^cK provided 
on Ihe diaphragm plale. ,he mated .racks ,orn,lng a passage belwaen .he hole ana 
Ihe onh dr^lar region whereby any roid leaving ,he oulle. chamber when under 
pressure U„ough ,he screw ..vels along .he passage and ms a void a. ,he pressure 
s pad on ,he opposLe side o, ,he diaphragm p,a,e Iron, .he pressure swilch causing 

aclivB.lon of Vie micro-swilcb lo slop .he pump. 
POOg An embodimen. of .ho presen. InvcnUon will now be described, by way of 

example, wllh reference to U,e accompanyhg drawings, in which- 
BOOT, Figs. ,A and 1B are perspeClve views „om above and from below o, a from 
10 cover of a diaphragm pump according to me presen. inven.lon: 
noog F«,s. 2A and 2B are respeCively perspeClve views ,n,m above and from 
below of a back cover of the pump; 

^O"^ Figs. 3A and 38 are reepecUvely perspeollve views from above and from 

below of a valve housing of the pump; 
" t,01C Figs. M and 4B are respeCively perspecUve views from above and from 

below of a diaphragm pla.e of Ihe pomp; 

. ^'9s.5A and 5B are respeCively perspeClve Views from above and from 
Wow of a diaphragm support plate of .he pump; 

and 6C are respeCively a pe^peclve View from above a 
" perspeClve view from below, and a cross-seClona, view o, a wobble plate of «,e 
pump; 

figs. 7A and 7B are respecUvely a perspeClve view from above and from 
belowof aneccenlHc posilioned between a wobble plale and »,e drive shaft of an 
eleclric motor; 

« "^^^^^ ''•8 ^''«P«^«Pe<^"^e view of an assembled pump; and 
K)Oig Fig. 9 Is a modified diaphragm support plate. 
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[0016] Referring to the drawings, a diaphragm pump comprises a two pari casing 
formed of a front cover 10 and a back cover 12. A diaptiragm plate 14 extends 
across and between the covers 10, 12 and is secured therebetween when the 
covers 10, 12 are fastened together by screw fasteners 13. The diaphragm plate 14 
5 has a plurality of four similarly deHned circular regions 16. 

[ 001 71 The front cover 10 has substantially axially aligned inlet and outlet ports 16, 
20, each leading to a mutually exclusive inlet and outlet chambers 22, 24, 
respectively. The outlet chamber 24 is provided centrally of the front cover 10 and 
has a wall surround 25 through which the outlet port 20 communicates. The inlet 

10 chamber 22 is defined between the wall surround 25 and a wall of the front cover 10. 

[0 0 1 £0 A valve housing 26 is substantially planar and is secured inside the front 
cover 10 and has defined therein on one side an outlet dished valve seal 28 with a 
correspondingly concave resilient valve 30 seated therein. The outlet valve seat 28 
has a gridded area 32 forming fluid passages therethrough and a central hole 72. 

15 On the opposite side of the housing 26, a plurality of four inlet valve seats 34 are 
provided, each being similarly dished and having a correspondingly concave 
resilient valve 36 seated therein, each inlet valve seat 34 having arcuate gridded 
areas 38 forming fluid passages therethrough and a central hole 73. The outlet 
valve seat 28 is in fluid communication with the outlet chamber 24 and the inlet valve 

20 seats 34 are in fluid communication with the inlet chamber 22. Each valve 30 and 
36 Is formed of a dished, part-spherical portion having a post 35 radially outstanding 
from Us rear face, the post having a bulbous portion 37, the valve being seated by 
the post 35 being pushed through the hole 72, 73 respectively with the bulbous 
portion 37 holding the valve in position preventing unintentional removal. 

25 '■'^^■'■^ /\ wobble plate 40 is positioned in Iho back cover 12 and has a central boss 
42 and a plurality of four similar piston sections 44. The piston sections 44 and 



4 



circular r gions 16 are correspondingly secured together. The wobble plate 40 is 
subject to nutating motion^ like 'four cylinders', to cause reciprocating action by the 
circular regions 16 of the diaphragm plate 14 sequentially and provide a pumping 

action. 

[002CB 

5 . The circular regions 16 of the diaphragm 14 are each provided with an 

outstanding lug formation 4G and the mating suilaccs of the piston sections 44 of the 
v^obble plate 40 are provided with complementary shaped slots 46. The securernent 
between them is formed wlien the lug formation 46 of each region 16 is engaged In 
the slot 48 of the corresponding piston section 44. The lug formation 46 of each 

10 diaphragm 14 and the slot 48 of each corresponding piston section 44 is of cruciform 

t 

shape. The outer ends of the lug formation 46 are of greater length that the slots 48 

to provide a locking means with the alots 48. 

[0021] 

A rear diaphragm support plate 50 Is provided In the back cover 12. the 

support plate 50 having four similar apertures 52. Each aperture 52 lias a walled 

15 surround with the circular regions 16 fitting into respective apertures 52. 

[00221 The boss 42 of the wobble plate 40 seats and holds by an Inwardly-extending 

retaining flange 56 a bearing 54 having a ball race, the bearing 54 having been 

Insert moulded in the boss 42. 
ID023I 

The back cover 12 of the casing is secured to an electric motor 76 wiUi the 
20 drive shaft connected via an eccentric 78 to the bearing 54 through the back cover 
12. The eccentric 78 has a knurled portion 79 to fit into the wobble plate 40 with the 
drive shaft of the motor locating In bore 81. The motor 76 has a mounting bracket 
56 with a series of mounting feel 58 fitted thereto, the feet 58 each being 
substantially ovoid in plan and of resilient material to dampen vibratory movement. 
25 The greater dimensioned end of each foot 58 has an upstanding headed stub pillar 
60. the pillar 60 mating In an open slot 62 in the bracket 56. The slot 62 Is narrower 
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at Its open end to hold the respective foot 58 in the slot. The feel 58 are similarly 
provided with two fixing holos 64 at their narrower end and being capable of rotating 
in and about their respective mating slot 62. 
[002 41 jf^e valve housing 26 is fixed to the front cover 10 by a screw (not shown). 
5 An integral pressure switch (not shown) is provided In the back cover 12 with the 
diaphragm plate 14 being provided with a fifth defined circular region 66, smaller 
lhan the other regions 16, the rear diaphragm support plate 50 having a similarly 
shaped aperture 68 with wall surround to accommodate the circular region 66. A 
micro-switch (not shown) is retained in an enclosure 82 on the back cover 12 by an 

10 upstand 60 in the rear diaphragm support plate 50 is activated by movement of the 
fifth circular region 66 serving as a pressure switch pad, the electrical wires to the 
micro-switch being fed internally from the front face of the motor. The valve housing 
26. on the same side as the inlet valve seats 34 are positioned, is provided with a 
track 70 between two inlet valve seals 34 leading from a hole 72 exiting on that side 

15 and centrally provided in the outlet valve seat 20 provided on the opposite side, the 
track 70 mating with a corresponding track 74 provided on the diaphragm plate 14. 
The mated tracks 70, 74 form a passage between the hole 72 and the fifth circular 
region 66 whereby any fluid leaving the outlet chamber 24 when under pressure 
through the screw travels along the passage and fills a void at the pressure pad on 

20 the opposite side of the diaphragm plate 14 from the pressure switch causing 
activation of the micro-switch to slop the pump. 
ID 023 In yse^ v^jjh the inlet and outlet ports connected to a supply source and a 
demand requirement and the motor connected up to a supply of electricity, the pump 
can be switched on to pump. In an even flow, fluid, normally water, from the supply 

25 source. The motor drives the wobble plate to nutate and reciprocate the piston 
sections and circular regions of the diaphragm plate in a pumping action. 
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«>02a '-«'^."«'inct^, .ho concave ™*„..a.ve 30 and po. 35 ,sp,..de<, 
w.m a bo,. sTOneO by a ™.a,„c ..bular .„er «,ro„,H „n,<=h .He va,.a 30 and 
va,ve housu,o 26 ,s ..cured by a ,a..eni„, ,no, , ^^^^^ 

front cover 10. 
, ID027I , 

..aphrag. support p,3.e 50 are provided wi«, r„e aperture. ,„o, .Ho„n, and are 
•ooured .o,e.ner by ,as.„,„,. ,no, s„o„n, ,„.o respecuve bo«e. 00 provided 
on support p.a.e 50 (as sho»n ,„ «, 

opposi,e d.rec«on ,o .ha fastening or Ibe va.ve houses 20 and valve 30 

.0 n..elu„o„n3„ons«ands,o.s.Sareo.l„edand,He 
, ...on seo.ons « are eaob sort.„ laslened . respeCv. circular regions ,e o, .He 
diaphragm 14. 

or .he ,nven.„n described above and as claimed herelnaner. 
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